As part of the effort in updating and expanding the carbohydrate data in Malaysian Food Composition Databases, 83 foods were selected based on the most commonly consumed foods and food products by Malaysian. The samples include 31 cereal products, 9 starchy roots and tubers products, 4 legume products, 11 nut and seed products, 4 vegetables, 5 fruits, 15 sugar and syrup products, 2 meat products and 2 oil and fat products. Individual sugars (fructose, glucose, sucrose, lactose and maltose) were analysed using High Performance Liquid Chromatography with Refractive Index Detector. Most of the cereal products contained sucrose, glucose, fructose, lactose and maltose. Four starchy root and tuber products contained sucrose, glucose and fructose. Sucrose was detected in all legume, nut and seed products. Most vegetables contained fructose while all fruits contained glucose and fructose. In addition, all syrups contained sucrose except for kiwi and lime cordial. Overall, sugar and syrup products contained the highest total sugar content (15.00-65.52 g/ 100g) while vegetables were the lowest for total sugar content (2.74-4.83 g/ 100g).
Introduction
A comprehensive Malaysian Food Composition Table in Malaysia was published in 1988 and has been revised in 1997 (Siong, Noor, Azudin, & Idris, 1997) . However, carbohydrate was determined by difference and reported for all foods. As part of the continuous efforts to update and expand the carbohydrate data in its database, 83 Malaysian foods were selected based on most commonly consumed foods and measured for its individual and total sugar content.
Sugars were defined as the sum of all free mono and disaccharides which would include glucose, fructose, galactose, lactose, sucrose and maltose (Kahn & Sievenpiper, 2014) . Glucose and fructose are naturally occurring monosaccharides present in fruit and honey while sucrose is a disaccharide extracted from sugar cane and beet (Tappy & Le, 2010) . Maltose is a disaccharide formed by two units of glucose. Combination of galactose and glucose formed lactose, a disaccharide normally found in milk. Data from the 2003 Malaysian Adult Survey (MANS) showed that Malaysian adults consumed 30 grams of sweetened condensed milk (equivalent to 16 grams sugar) and 21 grams of table sugar per day (MOH, 2008) . Increased intake of foods high in sugar content and excessive caloric intake is associated with the major factor contributing to the rise of obesity and chronic disease (Bray, 2013; Morenga, Mallard, & Mann, 2013) .
Materials and Methods

Selection of Foods
The choice of foods to be analysed was based on the data provided from Malaysian Adult Nutrition Survey carried out between October 2002 and December 2003. The most consumed foods, taken from both the 24-hour diet recall and food frequency questionnaire methods, were selected for analysis. These foods were divided into several food categories. Foods included 31 cereal products, 9 starchy root and tuber products, 4 legume products, 11 nut and seed products, 4 vegetables, 5 fruits, 15 sugar and syrup products, 2 meat products and 2 oil and fat products.
Sample Collection
A stratified sampling plan based on the Protocol for Sampling and Methods of Analysis for Malaysian Food Composition (2011) was used for sample collection. Foods were sampled from local supermarkets in the Klang Valley. For most of the foods (cereal products, starchy root and tuber products, legume products, nut and seed products, sugar and syrup products and meat products), six top national brands were purchased. In the cases where only one brand dominated, then only that brand was used. The fresh vegetables and fruits were purchased from three major grocery chains (supermarket, wet market and Pasar Tani).
Sample Preparation
Cereal products, starchy root and tuber products, legume products, nut and seed products and meat products were grounded into fine powder using a food grinder, transferred into air tight containers and kept at ambient temperature until further analysis. While for vegetables and fruits, the samples were washed with tap water to remove impurities and non-edible parts such as skin and seed were removed. Then, the edible part of vegetables and fruits were grounded using food processor into homogenous form. Samples were stored in air tight containers and kept at 4˚C. Analyses were carried out in duplicate.
Sugar Analysis
The analysis for mono and disaccharides (fructose, glucose, sucrose, lactose and maltose) was carried out using High Performance Liquid Chromatography (HPLC) with Refractive Index Detector (Waters, USA). One gram of sample was weighed into a 10 ml centrifuge tube and then dissolved in 25 ml acetonitrile:deionized water (50:50 v:v). This solution was then centrifuged for 30 minutes at 3200 rpm. The supernatant was filtered using 0.45 nylon filter into an HPLC vial. Separation were carried out on an amino-bonded column with a mobile phase of acetonitrile:deionized water:triethylamine (75:25:0.2) and sugar content were determined by Refractive Index Detector against the standard solution. Standard solutions of 0.1, 0.2, 0.5, 0.8 and 1.0 ppm were prepared and analysed prior to samples analysis. As an effort to ensure the reliability of the data, quality control samples were used and analysed simultenously after calibration of the standards. This was done prior to samples analysis.
Biscuits and cordial were used as quality control for solid and liquid samples. The result for control was acceptable if its fall within the two standard deviation of the mean previously set as acceptable limit for the control.
Statistical Analysis
All data were calculated using Excel 2010 and results were reported as mean and standard deviation. Table 1 shows the individual and total sugar content of some Malaysian foods. Results for cereal products showed various levels of sucrose, glucose, fructose, lactose and maltose. Total sugar content varied form 0.00 g /100 g for rice and 24.56±6.48 g /100 g for raisin biscuit. Sucrose is the major contributing sugar to the total sugar content in selected commercial biscuits in Malaysia (Norhayati et al., 2015) . For starchy root and tuber products, only four foods contained sucrose, glucose and fructose and total sugar content varied between 0.00 g /100 g for sago flour up to12.54±8.39 for spicy tapioca chips. For legume products, all four foods contained sucrose. Total sugar content varied between 2.15±0.50 g/ 100g for carob flour up to 42.23±15.85 g/ 100g for sweet soy sauce. All eleven nuts and seeds products contained sucrose and only three contained fructose and glucose. None of the nuts and seeds products contained lactose and total sugar content varied between 1.10±0.05 g/ 100g for pumpkin seed and 40.97±8.41 g/ 100g for crush peanut. All vegetables were found to contain fructose except yellow capsicum which found to contain glucose. Total sugar content for vegetables varied between 2.74±0.64 g/ 100g for yellow capsicum and 4.83±1.30 g/ 100g for red capsicum. All five fruits contained glucose and fructose and total sugar content varied between 2.92±0.59 g/ 100g for honeydew and 10.70 g/ 100g for pomegranate. All fifteen sugar and syrup products contained sucrose except for kiwi and lime cordial and all cordial contained glucose and fructose. Total sugar content for sugar and syrup products varied between 15.00±5.52 g/ 100 g for root beer cordial and 65.52±13.53 g/ 100 g for pineapple cordial. For meat products, beef sausage contained maltose meanwhile chicken sausage contained fructose, glucose and maltose. Total sugar content for meat products varied from 0.255 g/ 100 g to 0.543 g/ 100 g. Oils and fats products contained sucrose, glucose and fructose and total sugar content varied between 8.59±1.20 g/ 100 g for mayonnaise and 15.47±2.40 g/ 100 g for thousand island sauce. The total sugar values include free monosaccharide and disaccharide intrinsic to the plant and any added sugar during food preparation and manufacture (Sanchez-Castillo et al., 2000) . Sugars and syrups products content the highest total sugar compared to other food categories because the main ingredient for these products is sugar as stated at the ingredient list. Added sugar refers to sugars and syrups added to foods during processing or preparation and sugar and syrups added at the table (Van Horn, Johnson, Flickinger, Vafiadis, & Yin-Piazza, 2010) . The types of added sugars frequently used in food supply are fructose and non-fructose rich corn syrups, cane and beet sugar, honey and other edible syrups. Usually, these sugars are added as ingredients in processed foods, cereal and bakery products, beverages, dairy products, candy and other confectionary items (Sigman-Grant & Morita 2003). 
Results and Discussion
Conclusions
This data showed that most cereal products contained sucrose, glucose, fructose, lactose and maltose; most starchy roots and tubers products contained sucrose, glucose and fructose; all legume products, nuts and seed products contained sucrose; all five fruits contained glucose and fructose and syrups contained the highest sucrose compared to all other food groups. Overall, sugars and syrups products contained the most total sugar and vegetables the least. These data provide information on the sugar content of various food products in Malaysia that will help to assist the public in making healthy food choices.
